Inhibition of aldehyde dehydrogenase type 2 attenuates vasodilatory action of nitroglycerin in human veins.
Recent studies suggest that the mitochondrial aldehyde dehydrogenase (ALDH)2 is involved in vascular bioactivation of nitroglycerin (GTN). However, neither expression of ALDH2 nor its functional role in GTN bioactivation has been reported for the main drug target in humans, namely capacitance vessels. We investigated whether ALDH2 is expressed in human veins and whether inhibition of the enzyme attenuates nitroglycerin effects in these vessels. We determined expression of ALDH2 and dehydrogenase activity in human veins by reverse transcriptase-polymerase chain reaction, Western blotting, and immunofluorescence microscopy. In vitro contraction experiments were performed in the presence or absence of the ALDH inhibitors chloral hydrate, cyanamide, and ethoxycyclopropanol. Concentration response curves were determined for the alpha-agonist phenylephrine, nitroglycerin, and the direct NO donor diethylamine NONOate (DEA-NONOate). ALDH2 expression was largely confined to smooth muscle cells as determined by confocal immunofluorescence microscopy. Contractile responses to phenylephrine were unaffected by all ALDH inhibitors tested. In clear contrast, the ALDH inhibitors significantly reduced the potency of nitroglycerin by approximately 1 order of magnitude (P < or = 0.01). Neither of the inhibitors affected the potency of the direct NO donor DEA-NONOate, which ruled out nonspecific effects on the NO signaling cascade. In human capacitance vessels, ALDH2 is a key enzyme in the biotransformation of the frequently used antianginal drug nitroglycerin.